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Abstract Our objective was to assess the mental health and
health-related quality of life (HRQOL) in children and their
parents after renal transplantation (TX) compared to healthy
controls and children with acute lymphoblastic leukemia
(ALL) and to identify possible health status variables
associated with impaired mental health and HRQOL.
Thirty-eight TX children with a median age of 13 (range
3–19) years were investigated. Mental health was assessed
by the Pediatric Quality of Life Inventory (PedsQL) 4.0
Generic Core Scales and the Strength and Difficulties
Questionnaire (SDQ-20). Each mother’s own mental health
and QOL were assessed by the General Health Question-
naire (GHQ-30) and the Quality of Life Scale (QOLS).
Forty children with ALL [median age 11 (8.5–15.4) years]
and 42 healthy children [median age 11 (8.9– 15) years]
served as controls. Treadmill exercise results from 22 of the
38 patients were included in the analysis. TX children
showed significantly higher levels of mental health prob-
lems and lower HRQOL at 2 to 16 years after transplan-
tation compared to both control groups. Body mass index
and maximal oxygen uptake (n=22/38) were significant
predictors of child mental health (SDQ) and child QOL
(PedsQL), respectively. Based on these results, we suggest
that rehabilitation after TX should include a focus on
physical activity and QOL to reduce interconnected
physical and psychological morbidity in kidney TX
children.
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Introduction
The Norwegian era of renal transplantation (TX) in children
started in 1970 [1]. The TX option has resulted in a
dramatic increase in the survival of children with end stage
renal disease (ESRD) and has been the treatment of choice
ever since its introduction. In Norway, 84% of pediatric
renal transplants are provided from living related donors
(LD), mostly parents (74%). The pre-transplant dialysis
time is short (median 3 months), and 50% of trans-
plantations are performed preemptively [1]; this provides
good premises for graft survival and ensures a better quality
of life (QOL) pre-transplant.
Over the decades, the introduction of more potent
immunosuppressive medication and better pre- and post-
transplant care have led to improvements in graft survival
worldwide [2, 3]. In addition, increased surgical experience
has made it possible to include infants (<2 years of age)
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evolved from prolonging life to achieving long-term
survival and enhancing the QOL to close to that of the
age-matched general population.
However, both progressive chronic kidney disease
(CKD) and the post-transplant period with mandatory
immunosuppressive medication (IM) are associated with
adverse physical and psychological consequences. This
includes adverse effects on linear growth, weight gain,
osteoporosis, reduced physical functioning, hypertension,
reduced glucose tolerance and hyperlipidemia [4, 5].
Rejection of the graft followed by graft loss is a constant
threat for both the child and caregiver. In the long run,
children are at higher risk for cardiovascular disease,
infections and malignancies, all of which contribute to
increased long-term morbidity and mortality. Finally, the
pre-, peri- and post-operative stress associated with renal
transplantation per se and the fact that children during a
transplantation are often isolated from their peer groups for
long periods of time may increase the risk for mental and
psychosocial disturbances, predisposing for a reduced QOL
both for the child and the parents.
Previous research in children with advanced CKD until
the need for renal replacement therapy has generally
confirmed an increased risk of impaired mental health,
psychosocial functioning and QOL [6–9]. However, most
studies of psychosocial and QOL effects of CKD have
included children with a wide variety of somatic status, and
research has often failed to separate out the results by type
of somatic status. Another challenge is that studies are
performed at different stages of diagnosis or treatment and
at various ages, with the patients having different develop-
mental levels and psychological needs.
Earlier reports have stated good long-term QOL and
psychosocial outcome after kidney TX during childhood
[10–12]; however, these studies were conducted with adult
patients and based on non-standardized questionnaires.
There are only a few studies on health-related QOL
(HRQOL) in CKD children and adolescents after kidney
TX [8, 9, 13–22]. Most of these studies differ in their
methodology and generally present conflicting results.
Studies on mental health and psychosocial functioning
after kidney TX are even scarcer and diverge in their
findings. Some indicate no differences between the trans-
plant recipient and the healthy control [14, 23, 24], whereas
others report an increased risk for maladaptive psychosocial
sequels with emotional disturbances, such as anxiety, fear,
depression, anger, withdrawal and symptoms of posttrau-
matic stress [15].
There is no controversy on the superiority of LD organ
in terms of graft survival. However, little is known on the
extent to which the LD graft benefit translates into a better
QOL for the parent and child. We hypothesized that LD
organ TX would have a more favorable QOL outcome for
the child and parent relative to other severe pediatric
chronic diseases. We also assumed that QOL issues are
related to objective measures of physical functioning, as has
been shown in studies of adult renal TX [25]. Therefore, the
primary aim of this study was to explore aspects of mental
health and HRQOL in children, adolescents and their
caregivers after renal TX and compare these to those of
healthy controls and children with another severe pediatric
chronic disease, namely, acute lymphoblastic leukemia
(ALL). The second aim was to investigate the potential
associations between health status variables and mental
health, psychosocial functioning and HRQOL.
Patients and methods
Subjects
All renal transplanted children in Norway undergo TX at
the same University hospital and pay yearly visits, until
transition to adult care at about 18 years of age. From this
cohort, children and adolescents aged 2–19 years, trans-
planted between 1993 to 2006, were invited to participate in
a cross-sectional study involving a 2-day comprehensive
medical investigation program. Participants were enrolled
from May 2008 to June 2009. Inclusion criteria were
functioning graft for at least 1 year. Of the 50 patients asked
to participate, 38 agreed [76%; 13 (34%) girls, 25 (66%)
boys; median age 13 (range 3–19) years]. Parental
information was obtained from 32 mothers [median age
40.5 (25–51) years]. Average time since first transplantation
was median 4.9 (2–16) years. All patients except for one
received prednisolone daily (n=23) or every other day (n=
14) [median 0.08 (0.03–0.18) mg/kg/day]. There were no
significant differences in sex, renal function, or proportion
of LD recipients between the participants and non-
participants, but non-participants (n=12) were significantly
older than the participants [median age 16.9 (6–20) years].
Data regarding the total patient cohort demographics,
primary renal disease, pretransplant dialysis treatment,
donor issues and number of transplants have been pub-
lished previously [1].
A subgroup of the participants (n=22/38) had previously
been tested on the treadmill [26]. Of the 38 participants,
children <8 years of age (too young for test requirements;
n=7) and patients with orthopedic limitations (n=5) were
excluded. Two adolescent girls eventually refused to be
tested due to motivational problems and two adolescent
boys ended the test before maximal effort was attained;
these data were not included in the exercise test study.
The 38 transplanted children and adolescents were com-
pared to 42healthy controls[median age 11 (range8.9–15.0)]
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schools from both urban and rural areas in the middle part of
Norway and to a group of 40 children with ALL [median age
11 (8.5–15.4)]. The control and comparison groups which
serve as reference material for the patients in the present study
were studied in a previous study and are extensively
elaborated on in the papers of Reinfjell et al. [27, 28]. There
were no significant differences between the three groups in
terms of gender, age or socio-demographic characteristics,
such as family composition, parental age and educational
level, community, home and economy.
The baseline socio-demographic characteristics for the
patients and the control and comparison groups are shown
in Table 1.
Measures
Anthropometrics and renal function
Height was measured to the nearest 0.1 cm using a
stadiometer. Weight was measured to the nearest 0.1 kg
on a digital scale. Body mass index (BMI) was calculated
as kilograms per square meter. Anthropometric data were
converted to standard deviation scores (BMI z score and
height z score) based on Cole’s LMS method [29].
Overweight and obesity were defined according to BMI
cut-off limits proposed by The International Task Force
(isoBMI >25 and isoBMI >30, respectively) [30]. Glomer-
ular filtration rate (mGFR) was measured using a single
intravenous injection of iohexol with blood sampling after 3
h as previously reported [26].
Exercise testing
Cardiorespiratory fitness (CR Fitness) was defined as
maximal oxygen uptake (V02peak, in ml kg
-0.67min
-1) and
was assessed with an incremental treadmill test until
exhaustion. The treadmill test procedure and the evaluation
criteria for a maximal test have been described in more
detail in a previous report [26].
Children’s mental health, psychosocial functioning
and QOL
The Strength and Difficulties Questionnaire (SDQ) was
used to assess the mental and psychosocial health in
children and adolescents [31] .T h eS D Qi sab r i e f
behavioral screening questionnaire consisting of 25 items
in addition to a supplement on the impact of the difficulties
for the child and family. Each item uses a three-point
ordinal Likert format and can be answered with: “not true”,
“somewhat true” or “certainly true”, rated 0–2 for nega-
tively worded items and rated inversely 2–0 for positively
worded items. In this way, for all items, higher scores
indicate more problematic attributes. There are five sub-
scales: Emotional symptoms, Conduct problems, Hyperac-
tivity, Peer problems and Prosocial behavior, with the first
four adding up to the Total Difficulties Score. Subscores are
generated for each subscale (range 0–10). A total difficul-
ties score of ≥19 defines symptom "caseness" according to
Goodman (www.sdqinfo.com) and adjusted to Norwegian
cut-offs [32]. As such, a symptom score >90 percentile
predicts a substantially raised probability of being diag-
nosed with a psychiatric disorder, and a score of 16–18 is
defined as “borderline”, i.e., symptom score within percen-
tile 80–90. The prosocial subscale measures the child’s
ability to act prosocially independent of the difficulties
measured by the other subscale. The SDQ also includes a
brief impact supplement where the respondent is asked
whether he thinks he has a problem and, if so, inquires
further about chronicity, overall distress, social impairment
related to the family, friends, learning situation and leisure
activities and, lastly, about the burden on the environment.
The impact questions have four response categories which
correspond with a point scale 0–0–1–2. A total impact score
of ≥2 defines impact "caseness", i.e. having variable
functioning with sporadic difficulties or symptoms in
several but not all social areas, and a score of 1 is defined
as borderline, i.e. having difficulty in a single area but
generally functioning pretty well. There are similar versions
for parents. The SDQ shows satisfactory reliability and
validity [31, 33]. Normative data based on a large
representative Norwegian sample exist [32].
The Pediatric Quality of Life Inventory (PedsQL) 4.0
[34–36] was used to measure HRQOL in children and
adolescents [37]. The 23-item PedsQL, version 4.0 Generic
Core Scales, can be grouped into four domains of HRQOL:
(1) Physical functioning (8 items), (2) Emotional functioning
(5 items), (3) Social functioning (5 items) and (4) School
functioning (5 items). The Generic Core Scales are comprised
ofa childself-report,withincludedagesof5–7,8–12and13–
18 years. Parent proxy-report includes ages 2–4, 5–7, 8–12
and 13–18 and assesses parents’ perceptions of their child’s
HRQOL. The items for the self-report and proxy-report are
essentially identical, differing in developmentally appropriate
language and first-or third-person tense.
The instructions ask how much of a problem each item
has been during the past 1 month. (0=never a problem; 1=
almost never a problem; 2=sometimes a problem; 3=often
a problem; 4=almost always a problem). Subjects are
requested to rate how many problems they experienced
during the past month with health (e.g. I hurt or ache),
activities (e.g. It’s hard for me to run) or feelings (e.g. I feel
afraid or scared).
Items are reverse-scored and linearly transformed to a 0–
100 scale (0=100, 1=75, 2=50, 3=25, 4=0) so that higher
Pediatr Nephrol (2011) 26:1881–1892 1883scores indicate better HRQOL. Scale scores are computed
as the sum of the items divided by the number of items
answered (this accounts for missing data). In addition to the
four subscales, a Total Summary Health score (23 items)
can be computed. A Psychosocial Health Summary score
(15 items) can be computed as the sum of the items divided
by the number of items answered in the Emotional, Social,
and School Functioning Subscales, and a Physical Health
Summary score (8 items) is the same as the Physical
Functioning subscale. The PedsQL 4.0 has achieved
excellent reliability for the Total Scale score (0.89), and
has been shown to differentiate between healthy children
and children with chronic health conditions [38, 39].
PedsQL as a generic measure allows for the assessment of
common dimensions among both healthy and chronically ill
children as well as for comparisons across populations [40].
PedsQL has been shown to be an appropriate assessment
tool for both healthy children, children with ALL [27] and
children with CKD [8, 9, 13]. A Norwegian version of the
PedsQL 4.0, concerning psychometric properties, is pre-
sented in more detail in an earlier work [41]. The PedsQL
has shown satisfactory psychometric properties [35, 41].
Maternal mental health and quality of life
The General Health Questionnaire (GHQ) [42] is a widely
used screening instrument for assessing the presence of
distress, psychopathology and overall well-being in adults,
Socio-demographic characteristics TX (n=38) ALL (n=40) Healthy (n=42)
Gender, n (%)
Girl 13 (34) 21 (53) 21 (50)
Boy 25 (66) 19 (47) 21 (50)
Age at study (years)
Mean ± SD 12.2 ± 4.0 11.8 ± 1.9 11.8 ± 1.9
Median (range) 13 (3–19) 11 (8–15) 12 (8–15)
Treatment
GFR (ml/min/1.73 m
2), median (range) 51 (22–95) - -
Age at TX/diagnosis (ALL) in years, median (range) 1.1 (0–15) 3.1 (0–7) -
Years since TX/treatment (ALL), median (range) 4.9 (2–16) 7.1 (4–12) -
Parental characteristics n=32
Family composition, n (%)
Both parents 25 (78) 31 (77) 29 (70)
Single parent 7 (22) 9 (23) 13 (30)
Age in years, median (range)
Mother 40.5 (25–51) 40.0 (30–55) 40.0 (31–52)
Father 43.0 (28–58) 43.0 (32–58) 43.5 (34–72)
Education in years, median (range)
Mother 13.0 (8–18) 14.0 (10–19) 13.0 (9–19)
Father 12.0 (9–17) 14.0 (10–20) 13.0 (10–19)
Community, n (%)
Urban 16 (50) 15 (37) 18 (43)
Rural 16 (50) 25 (63) 24 (57)
Home, n (%)
Own house 25 (78) 36 (90) 39 (93)
Own apartment 3 (9) 3 (8) 3 (7)
Renting apartment 4 (13) 1 (2) 0 (0)
Economy, n (%)
Very satisfying 14 (44) 27 (67) 21 (50)
Good 16 (50) 8 (20) 21 (50)
Poor 2 (6) 5 (13) 0 (0)
Mothers mental health/QOL n=34 n=37
GHQ case score (mean ± SD) 2.1 ± 4.8 3.3 ± 6.7 1.2 ± 3.3
n (%) cases; cut-off: 5–30 6 (18.8) 6 (17.6) 2 (5.4)*
QOLS score (mean ± SD) 90.4 ± 10.0 - -
Table 1 Socio-demographic
characteristics of 38 children
with kidney transplantation
(TX) and their parents compared
to children with acute lympho-
blastic leukemia (ALL) and
healthy controls. Treatment
variables are reported for the
children with TX and children
with ALL
*Difference between TX and
ALL/healthy respectively is
significant at the 0.05 level
(two-tailed)
TX, Transplantation (children
with kidney transplantation);
ALL, acute lymphoblastic
leukemia; SD, standard devia-
tion; GFR, glomerular filtration
rate; GHQ, General Health
Questionnaire; QOLS, Quality
of Life Scale
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validity. The GHQ includes both positive and negative
questions, and the short version GHQ-30 contains 30 items
covering symptoms considered to reflect psychological
distress and well-being. Each question is answered on a
four-point scale. The answers to each item may be treated
both as a “Likert” score recommended for use in longitu-
dinal studies when measuring change and have weights
assigned to each position (0–1–2–3), with a possible scale
of 0–90, and as “Case” score, with weights (0–0–1–1) and
possible range of 0–30. When using the GHQ-30 as a
screening instrument for overall psychological distress, as
in this study, the Case-scoring has proved to provide
acceptable values for sensitivity and specificity [43]. A
conventional cut-off was used; scores of ≥5 were defined as
“cases”.
The Quality of Life Scale (QOLS) [44] is a questionnaire
measuring an adult’s overall satisfaction with life based on
different life domains. It belongs to the category of global
or overall QOL tools. The QOLS is a short questionnaire
and contains additional information on areas not usually
included in HRQOL measures, such as independence,
material comfort, work satisfaction, recreation, etc. This
scale has been widely used in health services research and
has established psychometric properties and Norwegian
norms [45]. The QOLS is a 16-item self-report and domain-
specific instrument exploring factors such as physical and
material well-being, personal development, relationships
with others, participation in social, community and civic
activities and recreation. The adults are asked to rate their
present level of satisfaction with the above-mentioned
factors on a seven-point scale. The scale is scored by
adding up the items to obtain a total score with possible
range 16–112. A higher score depicts a better quality of life.
Statistics and ethics
Continuous variables are presented as the mean ± the
standard deviation (SD) or if skewed as the median and
range. Categorical variables are given as proportions and
percentages. Differences between independent groups with
regard to continuous variables were quantified with the
two-sample t test, or with the Mann–Whitney–Wilcoxon
test in the case of severe skewness in the data. Categorical
variables were compared between groups using the chi-
squared (χ
2) test or Fisher’s exact test for small samples.
The strength of associations between normally distributed
continuous variables was measured using Pearson’s corre-
lation coefficient or Spearman’s correlation coefficient
when the variables had a skewed distribution.
Forward linear regression analysis was used to analyze
possible explanatory variables as predictors of mental
health and QOL [46]. Variables with p < 0.05 from the
univariate analysis were included in the multiple linear
regression model. A careful check of the model assump-
tions, including an investigation of residual plots, did not
reveal any violation of the assumptions.
All analyses were performed in SPSS ver. 16.0 (SPSS,
Chicago, IL). We chose a 5% statistical significance level.
Written informed consent was obtained from patients
and/or their parents if less than 16 years of age prior to
study start. The study protocol was approved by the
National Committee for Research Ethics and carried out
in accordance with the Declaration of Helsinki.
Results
Thirty-four children (89%) received a kidney from a LD,
with 27 (79%) being donated from parents (13 mothers, 14
fathers), five from grandparents, one from a sibling and one
from an aunt.
Anthropometrics and exercise testing
Thirteen patients (34%) were overweight (n=8) or obese
(n=5); the proportion of overweight patients among the
treadmill participants was 36% (8/22). Eleven patients
(29%) were growth-retarded (height z score <−2). In the
treadmill participants, median V02peak was 66% (range 36–
97%) of the expected values compared with the healthy
controls (n=196). Only three participants obtained V02peak
within the expected range (i.e. V02peak z score ≥−2)
(previously published data [26]).
Child mental health, psychosocial functioning and QOL
The SDQ and PedsQL for TX children, the group of ALL
and the healthy controls are presented in Table 2.
Both the TX children and their mothers reported
significantly higher SDQ scores than the healthy controls
in terms of total difficulties, emotional problems and peer
problems with more total difficulties caseness and impact
score caseness. Relative to the healthy controls, the mothers
reported even significantly higher SDQ scores regarding
conduct problems and hyperactivity problems but lower
prosocial behavior. Compared to the ALL group, the TX
children and their mothers reported significantly higher
SDQ scores regarding total difficulties, emotional problems
and impact score, with more total difficulties in terms of
caseness. The SDQ scores for the healthy controls are not
significant different than the SDQ norms or reference
values from the general Norwegian population [32].
Both the TX children and their mothers reported
significantly lower HRQOL scores on all PedsQL items,
with the exception of emotional functioning, than the
Pediatr Nephrol (2011) 26:1881–1892 1885healthy controls and the ALL group. The SDQ and PedsQL
scores were not associated with age, sex or years since the
TX date. When the patients were classified into age groups
according to the developmental perspective, i.e. 3–12 years
and 13–18 years, we found no significant differences in the
SDQ and PedsQL scores between the two groups. Further-
more, there were no significant differences between the
scores of the children and the scores of their mothers on the
SDQ or PedsQL.
Maternal mental health and QOL
The GHQ and QOLS for the mothers of TX children, the
group of ALL and the healthy controls are presented in
Table 1. The mothers of TX children reported significantly
more mental health problems (GHQ-case) than the mothers
of healthy controls, but their scores were comparable with
those of the ALL group. The QOLS scores in the control
group are not significant different than QOLS norms or
Mental health and quality of life scales TX (n=38) ALL (n=40) Healthy (n=42)
PedsQL child self-report n=30
Total score 69.10 (17.98) 81.70 (12.56)*** 88.98 (7.57)***
Psychosocial health 67.03 (18.05) 79.27 (13.99)** 87.22 (9.20)***
Physical functioning 74.89 (17.01) 86.25 (12.13)** 92.26 (6.45)***
Emotional functioning 69.48 (15.81) 75.13 (18.69) 83.21 (12.68)***
Social functioning 73.71 (21.54) 86.00 (14.11)** 92.50 (7.67)***
School functioning 63.10 (17.75) 76.63 (16.38)** 85.95 (12.98)***
PedsQL mother proxy-report n=32 n=36 n=38
Total score 68.37 (19.17) 79.42 (12.50)** 89.62 (10.26)***
Psychosocial health 67.68 (18.93) 75.86 (14.22)* 88.07 (11.28)***
Physical functioning 69.36 (23.05) 86.14 (13.69)*** 92.52 (10.47)***
Emotional functioning 70.00 (21.36) 70.28 (15.63) 85.00 (13.46)***
Social functioning 67.79 (27.07) 82.81 (15.54)** 93.16 (9.89)***
School functioning 62.90 (23.16) 74.44 (19.88)* 86.05 (14.57)***
SDQ child self-report n=26 n=39 n=41
Total difficulties 11.58 (5.69) 7.44 (4.79)** 5.71 (4.28)***
No.(%) caseness, 19–40 2 (8) 1 (3) ** 0 (0)**
No.(%) borderline, 16–18 6 (23) 0 (0) 1 (2)
Emotional problems 3.62 (2.10) 2.49 (2.11)* 1.80 (2.16)***
Conduct problems 1.85 (1.64) 2.10 (1.52) 1.80 (1.36)
Hyperactivity problems 3.58 (2.18) 3.05 (1.86) 3.27 (2.28)
Peer problems 2.54 (2.16) 2.33 (1.91) 1.56 (1.66)*
Prosocial behavior 7.89 (2.05) 7.64 (1.84) 7.85 (1.75)
Impact score 0.77 (1.42) 0.24 (0.68)* 0.24 (1.09)
No.(%) caseness, 2–10 6 (23) 3 (8) 2 (5)*
No.(%) borderline, 1 1 (4) 2 (5) 0 (0)
SDQ mother proxy-report n=31 n=36 n=38
Total difficulties 10.74 (6.30) 7.61 (5.15)* 4.18 (3.57)***
No.(%) caseness, 19-40 4 (13) 2 (6) 0 (0)**
No.(%) borderline, 16-18 3 (10) 3 (8) 0 (0)
Emotional problems 2.68 (1.97) 1.64 (1.81)* 0.76 (0.94)***
Conduct problems 1.81 (1.54) 1.50 (1.34) 0.95 (1.16)**
Hyperactivity problems 3.68 (2.50) 2.83 (2.66) 1.71 (1.98)**
Peer problems 2.58 (2.49) 1.64 (1.85) 0.76 (0.97)***
Prosocial behavior 7.81 (2.15) 7.97 (1.86) 8.87 (1.39)*
Impact score 1.19 (2.01) 1.59 (2.39) 0.03 (0.16)***
No.(%) caseness, 2–10 9 (29) 7 (19) 0 (0)***
No.(%) borderline, 1 0 (0) 0 (0) 1 (3)
Table 2 Health-related quality
of life and Strength and Diffi-
culties Questionnaire of 38 chil-
dren with kidney transplantation
(TX) compared to children with
ALL and healthy controls
*Significant at the 0.05 level
(two-tailed), **significant at
the 0.001 level (two-tailed),
***significant at the .001 level
(two-tailed) with respect to
difference between TX and
ALL/healthy patients/subjects
PedsQL, Pediatric Quality of
Life Inventory; SDQ, Strength
and Difficulties Questionnaire;
HRQOL, health-related quality
of life
Values are reported as the mean,
with the SD in parenthesis
unless stated otherwise
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(mean 85.0, SD 12.3) [45]. When the patients were
classified according to parental donorship (n=27) or not,
the mothers in the parental donor group reported signifi-
cantly more mental health problems (GHQ) (t =2.15, p=
0.043) and a tendency towards significant lower QOL (t=
−2.01, p=0.056) than the mothers in the non-parental donor
group. All six GHQ cases were found in the parental donor
group.
Associations between physical variables, maternal variables
and children’s mental, psychosocial and QOL outcome
There were significant correlations between the measures of
physical status (height, BMI, CR Fitness), maternal
variables (GHQ, QOLS) and the children’s mental health/
psychosocial functioning (SDQ) and QOL (PedsQL) out-
comes (Table 3). Renal function (GFR) did not correlate
with any of these outcome variables. Strong associations
(r > 0.60, p < 0.001) were found between the PedsQL child
self-report and PedsQL mother proxy-report in all PedsQL
items, and between all SDQ child self-report and SDQ
mother proxy-report.
Increased mental health problems (SDQ) were for some
items significantly associated with physical outcomes—in
most areas with increased BMI, but in some areas also with
reduced CR Fitness and short stature—a n dw i t ht h e
mothers psychological distress (GHQ) and poorer QOL
(QOLS).
Reduced PedsQL were for some items correlated with
physical outcomes—in most areas with short stature and
reduced CR Fitness, but in some areas also with increased
BMI—and with the mothers psychological distress (GHQ)
and poorer QOL (QOLS); see Table 3.
To investigate further the contribution of the independent
physical and maternal variables in predicting mental (SDQ
total score) and QOL (PedsQL total score) outcome, we
used a multiple linear regression analysis. With SDQ total
Variables/outcomes Height Body mass index CR Fitness Mothers GHQ Mothers QOL
Body mass index -
CR fitness 0.67*** −0.48*
Mothers GHQ - 0.37* -
Mothers QOLS - - - -0.57**
PedsQL child
Total 0.52** - 0.66*** - -
Psychosocial 0.56*** - 0.67*** - -
Physical - - 0.51* - -
Emotional 0.44* - 0.55* - -
Social 0.49** −0.56*** 0.50* - -
School - - 0.70*** - -
PedsQL mother
Total 0.45** −0.44* 0.59** - 0.52**
Psychosocial 0.45** −0.50** 0.59** - 0.52**
Physical 0.42* - 0.51* - 0.44*
Emotional - - - 0.43*
Social - −0.56*** 0.63** - -
School 0.38* - 0.49* −0.44* 0.59***
SDQ child
Total - 0.48* - - −0.46*
Emotional –0.42* - −0.53* - −0.49**
Peer - 0.57** - - -
Prosocial - −0.41* - - -
Impact - 0.46* - - −0.44*
SDQ mother
Total −0.36* 0.39* - - −0.48*
Emotional - - - −0.43*
Peer - 0.35* - 0.43* −0.59***
Prosocial - −0.46** 0.47* - -
Impact - - - - −0.47**
Table 3 Significant associations
between physical variables,
parental variables and children’s
mental, psychosocial and quality
of life outcomes
*Significant at the 0.05 level
(two-tailed), **significant at
the 0.001 level (two-tailed),
***significant at the .001 level
(two-tailed)
CR Fitness, Cardiorespiratory
fitness, was defined as maximal
oxygen uptake (V02peak)
Pediatr Nephrol (2011) 26:1881–1892 1887score as the dependent variable, we entered age, gender, the
physical correlates (height z score, BMI z score, VO2peak)
and maternal correlates (GHQ, QOLS) as explanatory vari-
ables (Table 4). The only significant predictor of mental
health outcome was the BMI z score, explaining 32% of the
variance (p=0.018).
Using the PedsQL total score as the dependent variable,
we entered age, gender, the physical correlates (height,
BMI, VO2peak) and the maternal correlates (GHQ, QOLS)
as explanatory variables. VO2peak was the only significant
predictor of QOL outcome (n=22), explaining 42% of the
variance (p=0.005).
Discussion
The results of our study show that mental health,
psychosocial adjustment and QOL of TX children are
significantly impaired on both self-reports and proxy-
reports compared with those of healthy controls and in
several areas, they are lower compared than those of the
ALL group. The children’s own perceived mental health
and HRQOL was related to physical functioning and
body composition, i.e. V02peak and BMI, respectively. The
mothers’ own mental health was significantly reduced
compared to that of the controls, but comparable to that
of ALL mothers. Our results demonstrate that both children
and their parents carry a significant burden that lasts up to
several years after kidney TX and therefore reflect the
documented psychological and social at-risk status for
children with chronic health conditions reported in the
literature [47, 48].
Our findings are consistent with those of studies using
PedsQL [8, 9, 21, 22] in which HRQOL was found to be
impaired in kidney TX children and adolescents in
comparison to healthy controls. The currently improving
medical strategies in renal TX have entailed an increased
awareness that the optimal care of children and adolescents
with ESRD requires attention not only to medical manage-
ment but also to the mental and psychosocial factors;
understanding this may provide insights into non-adherence
and non-compliance. Relatively few studies to date describe
these important aspects in pediatric kidney transplant
recipients and their parents, and those that do differ in their
methodology and generally present conflicting results.
Additionally, parents of children with serious or chronic
diseases may themselves be at risk for psychological
problems to the extent that they can no longer be an
effective source of protection and support for the child [49].
Thus, QOL should also include the long-term effects for the
whole family as well.
A lack of concordance between children and caregivers
has been reported in healthy [50] and chronically ill [51]
children, suggesting information provided by proxy
respondents is not equivalent to that reported by the patient.
The child perspective often diverges from parental percep-
tions, particularly in the emotional and social domains.
Previous research in CKD children and their parents has
emphasized that the caregivers’ perceptions of their child
may underestimate the patient’s own perception [8, 13]. On
the other hand, mothers with more psychological problems
often rate their children as having more behavioral prob-
lems [7].
In opposite to others [8, 13, 22], it is noteworthy that
our TX children and their mothers rate the child’sm e n t a l
health and quality of life in accordance to each other;
also in emotional and social domains. Our findings may
suggest that parental donors identify more with the child
due to organ share, in particular expressed by the
mothers since they were the ones that accompanied their
child to the investigations and thus were the responders
of the questionnaires.
Both TX children and their mothers reported signifi-
cantly lower HRQOL scores than children with ALL in
all areas except emotional functioning and higher SDQ
total difficulties, emotional problems and impact scores.
The two patient groups are equivalent in gender, age and
socio-economic background, such as family composition,
parental age and educational level, community, home and
economy, thus eliminating these factors as possible
confounders. Although ALL and renal TX are completely
different disease entities, our findings demonstrate a
greater total burden on the family and child after renal
TX. Our study further highlights the impact CKD may
have on HRQOL when compared to another severe
pediatric chronic disease [9].
The study on survivors of childhood ALL [27, 28] was
conducted at a mean of 7 years after treatment—which is a
time when the fear of relapse is less pronounced. Moreover,
ALL in children starts abruptly, the treatment period for
Table 4 Forward multiple regression analyses predicting mental health outcome (SDQ) and quality of life outcome (PedsQL) in children and
adolescents after transplantation
Model Independent variable B 95% Confidence interval Beta p value R
2
1. SDQ Body mass index 1.79 (0.36, 3.23) 0.57 0.018 0.32
2. PedsQL VO2peak 0.22 (0.08, 0.36) 0.65 0.005 0.42
1888 Pediatr Nephrol (2011) 26:1881–1892most ALL children lasts 2–2.5 years and the follow-up at
the hospital ends 5–10 years after onset of disease. Renal
TX is for the majority preceded with years with CKD,
which affects both the child and its family. The frequent
hospital visits and daily medications continue after TX
and is a constant reminder of an everlasting chronic
disease [7, 52].
At the same time, renal TX is a milestone for many
families, even though the transition to normal life is
difficult for both the parents and the child. The relief
following regain of energy and appetite is hampered by
strict surveillance of medication and blood samples several
times a week in the early phase post TX. Parents may find it
difficult to wean off habits of overprotection established
before transplantation, reinforced by the wish to protect
both their child and their own donated organ. In addition,
the fear of rejection, non-compliance, risk of infections and
poor graft function is a persistent threat. Moreover,
approximately 50% of those transplanted in childhood will
need a second kidney transplant before the age of 25 years
[53].
Family functioning is one of the strongest contributors to
psychosocial adjustment both in children with chronic
health conditions and in healthy children [54]. It has been
suggested that kidney donation and Tx have far-reaching
implications for the whole family; each member will
experience different changes that affect the family environ-
ment as a whole and the QOL of each person uniquely [55].
While some studies have evaluated the psychosocial
functioning and QOL of CKD children and adolescents,
there has been a lack of studies on parents’ psychosocial
functioning and HRQOL. In our study, mothers of TX
children reported significantly more mental health problems
than mothers of healthy controls, but their scores were
comparable with those of the ALL mother comparison
group. This is in accordance with one of few studies
reporting that renal TX in children had a high impact on the
parents, such as social isolation, emotional dysfunctioning,
depression and posttraumatic stress symptoms [52]. Fur-
thermore, in our study, the mothers of children with a
parental donor had significantly more mental health prob-
lems than mothers of children receiving a kidney from non-
parental donors; this is worrying, even though the numbers
are low. This result is in contrast to previous research
finding that the great majority of kidney donors and their
partners experience no change or an improvement in their
psychosocial health after donation [56, 57]. In a country
like Norway, where LD in children has been a tradition
since the start of the program, it is especially important to
recognize the psychological trauma among the parental
donors. Parents are subjected to a process of conflicting
emotions. The donation of an organ is a life-saving
procedure. At the same time, the parental donors must
cope with the unspoken concern of own health after
donating a kidney. However, a more comprehensive
understanding of the psychological consequences of the
donation process on the parents requires further study in
which the fathers are also involved.
Most HRQOL studies on CKD children and adolescents
have highlighted the psychosocial effects with less attention
paid to its relation to physical effects [58]. In our study we
revealed that the health status variables BMI, height and
CR Fitness correlated and even predicted mental health
problems, psychosocial dysfunction and poor QOL. It is
now well established that short stature [59] is associated
with a negative impact on overall QOL.
Several studies have reported on the low exercise
capacity in CKD and ESRD children [19, 58, 60], but no
studies have as yet explored the relation between an
objective measure on CR Fitness (V02peak) and HRQOL
in renal TX children. Regular physical activity has been
shown to have significant physical and mental health
benefits [21, 61], including reduced anxiety, improved
body image, self-esteem, mood and quality of life. CR
Fitness (V02peak) is considered to be the best measure of
aerobic fitness and improves with exercise [62]. In a
previous study, we showed that renal TX children and
adolescents achieved only 66% of the expected CR Fitness
compared to healthy children and that the majority reported
being physical inactive [26]. Physical activity is a necessary
and natural constituent of a child’s life. However, the
fatigue of ESRD and the overprotection from parents and
the health system after TX may deprive these children from
participating in sports and activities. Physical inactivity is
in itself a risk factor for reduced self-esteem and obesity
and, perhaps most importantly, may impair social interac-
tion with peers and increase the risk for psychosocial
dysfunction.
Both short stature and physical inactivity may fore-
shadow poor long-term psychosocial outcomes that have
previously been observed and highlight the importance of
early interventions to improve both linear growth and
normalize height and to increase physical fitness in CKD
children.
Strength and limitations
The strength of our study is that the TX children were
followed-up at the same hospital and compared to a
relevant control group and comparison group. However, a
number of limitations should be noted. This study has a
cross-sectional design, and we were therefore unable to
control for premorbid functioning and for the small size of
our group of children and their mothers. Cross-sectional
designs cannot determine causal relations, implying that the
results should be treated with some caution.
Pediatr Nephrol (2011) 26:1881–1892 1889As for most studies on children and adolescents with
chronicdiseases,includingCKD,ourstudywasbasedonself-
reports and/or parental questionnaires. These general non-
specific questionnaires underestimate the overall prevalence
of psychosocial dysfunctioning and psychopathology. More
specific psychosocial problems and mild psychopathology
appear to be difficult to elicit by questionnaires, indicating the
need for including semistructured psychiatric or qualitative
interviews within disease-specific areas. For future studies in
this field, one has to encourage both longitudinal and
qualitative studies to further explore QOL issues in renal TX
children,includingpatientswithothertypesofsolidorganTX
and utilizing transplant-specific HRQOL instruments in
addition to generic HRQOL measures [40].
Conclusion
Mental health problems and psychosocial dysfunction can
persist several years after diagnosis and treatment with
renal TX, affecting the TX child’s QOL and parental
functioning. Optimal treatment and follow-up of TX
children require close collaboration between pediatricians
and psychosocial experts from birth to adulthood. Profes-
sional mental health guidance which includes developmen-
tal and family perspectives should be offered routinely to
the TX patient and their parents.
With respect to the health status variables’(height, BMI, CR
Fitness)impactonmentalhealthandQOL,ourstudyhighlights
the importance of early interventions to improve linear growth,
reduce weight gain after TX and increase physical fitness. Our
results suggest that emphasis during the follow-up period of
entire family has also to be placed on physical rehabilitation
programs and even measurements of exercise capacity, as
compulsory therapy hand in hand with medical and psychoso-
cial support. Health care providers should be the first to inform
parents and the child about the importance of participating with
peers in play and sport. A holistic, multifactorial approach
towards the TX child and family is undoubtedly the best
strategy to achieve both long-term graft survival and ensure a
good QOL for both the child and parents.
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